ABSTRACT
and lack of confidence observed at the point of care during senior clerkship and internship of clinical officers. Traditionally, skills training was "see one, do one". This was associated with medical errors because of lack of enough exposure even though by then, students were fewer. The scenario seems to be the same to date even after skills laboratory methodology. The problem has been compounded by the very many students to be trained currently versus constrained resources. In the devolved government in Kenya, every county has a Medical Training College. The Flemish development organization (VVOB) supported this project at KMTC until 2008 . Since the partners pulled out, many more colleges have been established amid constant shortage of teachers and other resources. Although skills laboratory is now a requirement for accreditation by the Clinical Officers Council, it was not clear whether all campuses effectively apply skills laboratory methodology. Effective teaching strategies and innovative approaches are critical in producing a competent all round clinician in the ever changing medical field. The use of simulation by computer and internet in skills training is moving in tandem with technology. This study therefore, aimed at determining the extent to which skills laboratory methodology is applied in clinical teaching of Clinical Medicine at KMTC.
Purpose of the study
The main purpose of this study was to determine the innovative application of skills lab methodology for effective teaching of Clinical Medicine at KMTC.
Broad objective:
To determine the innovative application of skills lab methodology for effective teaching of Clinical Medicine at KMTC.
Specific objectives

1.
To determine the availability of resources for effective skills training of clinical medicine at KMTC 2.
To find out the current practice in skills lab methodology for teaching Clinical Medicine. 3.
To establish students' perceptions on skills lab training. 4.
To establish relationships between resources and student skill competence.
Research question
1.
What resources are available for training clinical medicine students? 2.
To what extent are the available resources adequate for effective teaching of skills? 3.
How is skills lab methodology applied in training of clinical medicine at KMTC? 4.
What are the perceptions of students on skills lab training? 5.
What is the relationship between simulation approaches applied and student self-evaluation in skill competence?
Hypothesis
There is no relationship between resources and students' skill competence.
Study justification
The constitution of Kenya provides for, under the Bill of Rights, the rights of every person to the highest attainable standards of health. Quality health care is one of the components of the social pillars in the Vision 2030. Effective training of Clinical Officers' directly influences the quality of Health care in Kenya, because they are the first to interact with the patient and their integral role in providing; preventive, curative and promotive health services. Enforcing quality and standards in training requires serious checks and benchmarks. To accomplish these, it is significant to re-look at training approaches and methods through relevant research within formal health care training institutions such as the KMTC and establish how prepared skills labs are, to meet the challenges.
Variation in commitment in the use of skills lab methodology is an indication of lack of standards and harmonization in training. Changes in technology and work routines at hospitals potentially limit learning opportunities, necessitating the use of clinical skill slab that would provide effective teaching in a competency based curricula. KMTC produce 80% of the health work force in Kenya, and the current increase in student population versus the limited teaching staff, and the existence of variations in infrastructure and utilization of skills labs raises questions on the quality of skills teaching. It was hoped that this study will yield information on the availability and adequacy of resources: useful for evidence, judgments, recommendations, interventions and proper planning and policy making on clinical skills lab training.
Significance of the study
The study findings will contribute to the body of knowledge on the relevance of Clinical skills lab methodology and bestevidence practices in Simulation based medical education. It revealed the variation in application of skills lab methodology in training of Clinical Medicine students in Kenya. It revealed the gaps on resources, and challenges that may influence KMTC and the Clinical officer's Council, policy on standards.
The study formed a basis for further researches, on effective skills teaching in a clinical skills laboratory
Conceptual framework
Educational environment is an important aspect of Medical Education affecting students' learning as exemplified in the Dundee Ready Education Environment Measure (DREEM), (Roff et al, 1997) , (Lai et al 2009) . Consideration of the learning environment, continuous quality improvement and innovation are likely to enhance effective teaching of clinical skills in medical training institutions. Educational environment involves all the teaching -learning activities between students and teacher including the physical facilities provided by the institution (Harden 2001) . It is primarily affected by the curriculum, which is defined as everything that the learner needs to learn (Salam et al 2011) . There is established correlation between the educational environment and the outcomes of students' achievement, success and satisfaction (Bassaw et al, 2003; Genn 2001; Jamaiah 2008 ).
1.10 Definition and operationalization of key concepts
Learning environment
A Clinical learning environment is used in the broadest sense of the word 'environment', to encapsulate the range of factors that impact on the learning experience. In this study it means a skills learning resource.
Learning resources
Learning resources are all items or combination of items which enhance teaching and learning. They encompass all the materials and physical means an instructor might use to implement instruction and facilitate students' achievement of instructional objectives (Sadiasyed 2011) . In this study it refers to facilities that enhance teaching and learning of skills such as simulation equipment, physical resources, financial and human resources. The approaches applied, their relevance, variety and adequacy; skills lab setting, appropriateness, equipment, and space; the technical resource persons and the curriculum that allows enough time for learning and individual practice and technology. Simulation offers a safe learning environment within which learners can repeatedly practice a range of clinical skills without endangering patients (Kneebone et al 2004) . To realize its full potential a comprehensive simulation environment alongside clinical practice should be closely linked.
Skills trained in the skills lab
A skill is the ability of an individual to perform a task. In this study it will mean ability to perform a clinical task. Clinical skills involves history taking, physical examination, clinical investigations, data documentation and interpretation, patient management procedures, resuscitation, prescribing, suturing, using diagnostic reasoning, procedural perfection, effective communication, leadership, attitudinal awareness, team work and professionalism.
1.14 Independent practice: refers to individual, self -directed learning of skills in the skills lab so as to execute actions independently. Repetition of procedures is necessary to develop clinical skills. According to Werner et al (2013) , learners construct their own knowledge on the skill through observation, experience, reflection, and conceptualization, guided and independent practice.
1.15 Assessment: is a process of gathering information from multiple and diverse sources in order to develop a deep understanding of what students know, understand and can do as a result of their educational experience. Assessment drives learning, it may be done to evaluate learning, teaching methods or the programme as a whole, (Harden 1975) . In this study the assessment refers to Objective structured clinical examination (OSCE). It is designed to test clinical skill performance and competence. OSCE usually comprises a circuit of short (5 -10-15 minutes) stations in which students are examined on a one to one basis by an examiner. Each station has a different examiner and candidates rotate through the stations, completing all the stations in the circuit (Ross, 1988) . OSCE is objective: all candidates are assessed using exactly the same stations; Structured: each station has a specific task;
Clinical examination:
it is designed to apply clinical knowledge.
Effective teaching;
is the ability to produce wanted results after training. In this study it means enabling learners to successfully achieve the competencies required for quality health care services. According to Singh et al (2013) , effective teachers have knowledge on the subject, they are enthusiastic, and have good communication skills.
1.18
Competence: is having the knowledge, skill and attitude required to perform a task. (Abdulmohsen, 2004) . Competence is regarded as a core value for safe, effective clinical intervention (Mossey et al 2001) . In this study competence means the ability to correctly perform a clinical task independently. In competency based education, the learner must be engaged and active in all aspects of acquiring the knowledge, skills and professional behaviors needed to demonstrate practice in a specific discipline, (ICM 2012).
Skills lab methodology:
Refers to clinical skill education in a clinical skills laboratory environment (Carmichael 2008) . In this study, it will mean teaching and learning of clinical skills in a clinical skills environment. These facilities provide a flexible, controlled learning environment, which allows learners to make mistakes while mastering procedures and other skills, and avoids the dangers of beginners practicing procedures with recognized risks on patients.
1.20 Simulation-based Medical Education (SBME) is teaching and learning skills using simulations. In this study it is used to mean, training and feedback method in which learners practice tasks and processes in lifelike circumstances using models, manikins, simulated patients or virtual reality, with feedback from observers, peers, actor patients, and video cameras to assist improvement in skills.
1.21
Medical simulation: is a state of the art education that allows educators to create new and realistic methods of learning without putting patients at risk. (Dawson 2004) . In this study it is the innovative way of teaching skills using simulations.
Competency-based education:
It refers to learning by doing, focusing on developing the specific set of competencies needed for quality performance. Competency-based education requires competency-based teaching.
1.23
Computer-based medical simulation: is simulation using computers that provides a realistic and economical set of tools to improve and maintain the skills of health professional learners. In this study it will be used to mean virtual realities 1.24 Low-tech simulators: Models or manikins used to practice simple physical maneuvers or Procedures. In this study will be used to refer to models and manikins.
1.25 Simulated/standardized patients: These are actors trained to role-play patients for training and assessment of history taking, physicals, and communication skills. In this study it will refer to actors, peers or computer based simulators that mimic different case scenarios.
CHAPTER TWO
LITERATURE REVIEW
This chapter is about introduction to literature review, theoretical literature, specific research literature as per the study objectives the general literature.
Introduction
Skills laboratory methodology has been defined as simulation based medical education which refers to a facility, in which students in health professions learn clinical, Communication and information technology skills, (Saudi,2003) . The purpose of the clinical skills laboratory is to support the acquisition, maintenance and enhancement of the clinical skills of students in health care professions. Within this non-threatening environment, patient volunteers, simulated patients, mannequins and information technology are employed to provide hands on learning experiences for the practice of essential clinical skills. The skills lab helps to ensure that all students have the necessary learning opportunities and appropriate assessment and feedback before approaching real patient (Saudi, 2003) . The goal of skills lab is to offer students an introduction into skills that are commonly performed in patient care scenario. An early exposure to these procedural tasks permit the development of competency-based training.
Global perspective
Realistic medical simulation has expanded worldwide over the last decade. Such technology is playing an increasing role in medical education not merely because simulator sessions are enjoyable, but because they can provide an enhanced environment for experiential learning and reflective thought. High-fidelity patient simulators allow students of all levels to practice medicine without risk, providing a natural framework for the integration of basic and clinical science in a safe environment (Curationis, 2010) .
The changes in the teaching and learning methods, the radical changes in health care delivery and the rapid growth of technology challenged the traditional way of clinical skills development and led to the emergence of clinical skills laboratories (Abdulmohsen, 2007 Development of a skills laboratory is a very expensive undertaking. At present majority of skills labs are funded through donations, grants and non -governmental project support. (Qayumi, 2014) . According to the Southampton clinical skills project report, (Boulay et al 1999) , Proper Planning, setting up, running and developing a clinical skills resource requires involvement of all stake holders, developmental implementation, operation flexibility and educational evaluation. To perform, effectively, one requires not only simulators including high-fidelity mannequin-type simulators or virtual-reality simulators but also full-time faculties and instructors as professionals in clinical skills laboratory. Clinical skills laboratory is expected to become an integrated medical education center to achieve continuing professional development, integrated learning of basic and clinical medicine, (Akaike 2012).
Manikin type simulators
The first mannequin-type simulators were developed in the 1950's to teach skills for resuscitation. Recently many types of manikins such as resussi Anni are used for training basic life support and advanced life support such as endotracheal intubation and cardiac defibrillation. Today many high fidelity manikins computer controlled are capable of presenting physical status such as: blood pressure, heart rate, breath and respiration sounds. They can display vital signs and parameters of the cardiorespiratory function. High fidelity manikins have been used mainly in anaesthesiology, pharmacology and physiology. Progress in the development of high fidelity manikin simulators provides opportunity to practice personal tasks and team-based training (Akaike, 2012).
Screen based virtual reality simulators
Advanced hardware and software technologies that are controlled by a computer can offer learners the more realistic training environment. First, a personal computer in which software for medical education presented is installed present medical information and questions on the screen, providing a one-way or interactive learning tool. The equipment is useful for gaining problem-solving knowledge such as abilities for clinical reasoning or decision making, as well as recall or interpretation level of medical knowledge. Screen-type simulators, which are commonly used for self-learning, play a central role in both basic medicine such as anatomy and clinical medicine such as medical interviews or differential diagnosis. Advances in computer technology have made it possible to output interactive information with visual and touch sense for training noninvasive and invasive procedures. Recently, simulators that can show computer-controlled ultrasound images of organs have also been developed for training in trans-thoracic or trans-esophageal echocardiography and abdominal echography. More advanced virtual-reality simulators have been used for training in invasive or surgical technique such as cerebral o cardiovascular angiography and intervention, bronchoscopy or gastrointestinal endoscopy, laparoscopic surgery of gastroenterology, urology or gynecology, otolaryngologic surgery, orthopedic surgery and robotic surgery. Trainees can practice these procedures feeling visual and touch sense like a real setting as well as correct anatomic and physiologic responses during the procedures by using virtual-reality simulators. In addition to feedback from instructors to trainee after the trainings, the equipment itself provides performance evaluation and debriefing for trainees after the procedure. These functions of virtual-reality simulators are highly effective for evaluating and improving procedure levels of trainees, (Iwata et al.2012 ). Thus, virtual-reality simulators are usually used to train residents or specialists in postgraduate and continuing medical education. However, they can provide opportunities to study early clinical exposure or integration of basic medicine and clinical medicine for medical students of lower grades. Simulation training using virtual-reality simulators will be highly effective for obtaining an anatomical, physiological and pharmacological understanding that is required to perform a clinical technique. Morgan et al.(2012) , demonstrated that undergraduate education using high-fidelity simulation is a valuable learning experience and bridges the gap between theory and practice.
Live or inert animals including isolated organs
Isolated animal organs have been used for training in surgical procedures such as bowel anastomosis, coronary bypass or prosthetic valve replacement. By using a box-type simulator, they can also be used for training in laparoscopic techniques. Surgical training using live animals is very practical and is used for training in gastroenterologic surgery, cardiovascular surgery and catheter coronary intervention. The training requires the management of animal anesthesia and operating rooms for animal surgery. Therefore, the running cost for live animal training is very high. In addition, live animal training must be approved by an animal committee, as in the case of animal experiments, from the point of view of animal welfare, (Akaike, 2012).
Human cadavers for surgical skill training
There is an increasing need for surgical skill training that does not involve patient. Cadavers provide a realistic model for training in surgical skills. Cadavers have been widely used in postgraduate surgical training in the US. Anastakis et al. (2012) , showed that by using randomized controlled trials that a cadaver trained group showed better performance in 6 surgical tasks than did a standard training group in which a manual was used for learning though it was not stated whether these differences were statistically significant. Evidence for the effectiveness of cadaveric surgical training is currently limited because there has been little research to clarify whether such training improves the performance of surgical trainees compared with other training methods. However, Gilbody et al. (2010) reported in their review article that both trainees and assessors hold cadaveric surgical training in high regard and feel that it helps to improve operative skills.
Simulated or standardized patients
A simulated patient or standardized patient (SP) is an individual who is trained to act as a real patient in order to simulate symptoms or clinical problems including mental status, living situation and physical status. SPs have been successfully used in medical education to teach students about medical interviews for taking a history or obtaining informed consent and in some cases basic physical examinations such as auscultation and palpation. Medical students can practice and improve their clinical skills by sessions with SPs and by feedback provided from teachers and SPs before encounter with real patients. The feedback from SPs to medical students in medical interview should be focused on patient's emotion in response to interview, which is often difficult to be taught and evaluated by only teachers. SPs can provide various cases that are needed at the time when they are needed. SPs are also used for testing clinical skills of students, such as an Objective Structured Clinical Examination. However, there are several limitations for use of SPs in medical education. First, the recruitment and training of SPs for standardization needs a long time and effort of the faculty, especially if civilians become SPs as volunteers. Employment of actors for SPs is excellent in terms of standardization but usually expensive. In addition, SPs cannot simulate physical signs such as heart murmurs or breath sounds.
Resources for Clinical Medicine Curriculum
According to the Skills lab National Coordination Centre (SNACC, 2008) , all KMTC campuses training Clinical Medicine should have big and small equipment for the following skills trained in the skills lab: first year (junior clinical clerkship) communication skills and history taking, physical examination and nursing skills, first aid and resuscitation. For year 2 (intermediate clinical clerkship) history taking in medicine, Paediatrics, surgery and obstetrics and gynecology; neurological examination; examination of the newborn; resuscitation of the newborn; vena-puncture; nasogastric tube insertion and feeding; catheterization of male and female; administration of local anesthesia, wound toilet and wound closure; plaster of Paris application and removal, Gynecological examination, obstetric, abdominal and vaginal examination. Year 3 (senior clinical clerkship); skills to be acquired in the skills lab and or in the wards include: advanced communication skills-health education, counseling, breaking bad news to patients and relatives; ENT examination, eye, thyroid, ano-rectal examination; blood transfusion; enema; bladder irrigation, oxygen administration, eye irrigation, ear syringing, assessment and management of burns, incision and drainage, pre and post-operative care; interpretation of X-rays, using a partograph, delivery of a baby SVD, breech, and placenta. Perform and repair episiotomy; insertion and removal of IUCD, MVA (manual vacuum aspiration). The skills lab should have both big and small equipment relevant for the skill to be trained, the level and the number of students. Equipment such as manikins for sound tutors, ear examination model, maternity model, gynecological model, dilatation and effacement models, cervical dilatation board, placenta model, demo model -episiotomy, stitching block, delivery model, baby dolls (dummy), male and female, iv pads, iv arm, enema model, anorectal examination model, male genitalia examination model, lumbar puncture model, model for catheterization, (male and female); manikin for adult, child and infant resuscitation; should be enough for the group at least eight students in a group. Small equipment and instruments requirement is as per skill or group (SNACC team 2008) .
Infrastructure in a Clinical skills laboratory setting
Clinical skills laboratories vary in location, shape, size and site depending on the availability of space and resources. Most CSLs are located in hospitals or medical schools. However, Dacre J, et al (1996) has suggested the use of satellite centers where the skills and communication centers can be linked to peripheral facilities and teaching situations in the clinics, lecture theatres or even the community through information technology. Many centers have placed computers and information technology in or near the clinical skills facility. Clinical skills laboratories may consist of a large open space for seminars and several small side rooms for interviews. It may include a variety of clinical settings such as general practice consulting rooms, procedural skill rooms, accident and emergency cubicles, an Intensive Care Unit and a place for simulators. Storage areas and offices for teachers and support staff are important. It is also necessary that the available space is kept fluid for possible rearrangement to suit a particular lesson. In general, a clinical skills facility should provide a sense of a real clinical environment. In setting up a clinical skill facility, it is important to follow the modern educational theory in the development and delivery of the program. A small group, a large group, real, standardized and simulated patients or role play may be part of the method of learning. Audio and video recording is important particularly in the development of communication skills. A part-time trainer: training model which represents part of the body or structure that can be used alone or can be attached to simulated patients for simultaneous technical and communication skills development.
Skills laboratory Infrastructure at KMTC
According to Suji et al (2009) , Inspection by the evaluation team showed that the skills lab were functional, some not well maintained and because of limited space some manikins were kept in boxes and models locked in cupboards making the skills lab to look like a store. The skills cubicles were squeezed and it was hard for a large number of students to fit in comfortably. In some campuses the skills lab was clean, well-kept but small. The skills lab in Nairobi was larger but their classes were much bigger. It was well kept, had non -functional computer lab and an office to coordinate basic life skills. Posters were displayed on the wall unlike in the other campuses. The evaluation team recommended that the success of the programme depended on the equipment and it is therefore important that regular maintenance and replacement of old equipment is undertaken. In one of the campuses visited some of the manikins were torn and could not facilitate learning, allowing such scenario would erode the gains made by the methodology
Human resource
Adequate staffing is important for the success of CSLs. Both teaching and support staff should be selected carefully. Teaching staff can be full time, part time, and seasonal or peripatetic clinical skill teachers. The support staff usually includes administrators, patient coordinators, a secretary and technicians. Finally, depending on its setting, CSLs can be used for teaching and learning at both undergraduate and postgraduate levels. They can be used by different professions including medical students, nursing students, dentistry and applied medical science students (J community Med 2007).
Standards for a clinical skills laboratory for effective teaching
The purpose of a clinical skills lab is to provide a simulation of reality so that the reality can be better understood, controlled and practiced, (Boulay 1999) . Clinical skills laboratories are educational facilities that have the potential benefit for students to provide a safe and protected environment in which the learner can practice clinical skills before using them in real clinical settings. These skills laboratories help to ensure that all students acquire the necessary techniques and are properly assessed before practicing on real patients. The term 'clinical skills' involves history-taking, physical examination, clinical investigations, using diagnostic reasoning, procedural perfection, effective communication, team work and professionalism (Abdulmohsen 2007) . The changes in the teaching and learning methods, the radical changes in the health care delivery and the rapid growth of technology challenged the traditional way of clinical skills development and led to the emergence of clinical skills laboratories (CSLs) in the medical education of many medical and nursing schools. With the proliferation of the CSLs, it is important to evaluate their applications, bearing in mind the paucity of information on this subject. Most CSLs have core clinical skills that can be taught and learned. These include history taking with communication skills, physical examination and some technical and practical procedures. In general, the exact nature of the skill taught is usually determined by the local logistical and educational requirements. With advances in technology and the changes in teaching methodology, the list of skills that can be taught and learned in the CSLs has grown longer. Because of the variety of these skills, it is important to define them and determine the level of competence required at each class. For that reason, many CSLs involve stake holders; curriculum development committees, undergraduate and postgraduate faculty members in the planning process (Abdulmohsen 2007 ).
Clinical Skills practice
A skill is the ability to perform steps necessary to accomplish a well-defined objective under controlled or isolated circumstances (Rennie 2009). Clinical skills are defined as any action performed by a health worker involved in direct patient care which impacts on clinical outcome in a measurable way. Most clinical skills have core clinical skills that can be taught and learned. These include history taking with communication skills, physical examination and some technical and practical procedures, (Abdulmohsen, 2007) . In general the exact nature of the skill taught is usually determined by the local logistical and educational requirements. With advances in technology and the changes in teaching methodology, the list of skills that can be taught and learned in the CSLs has grown longer. (Abdulmohsen, 2007) .
Practice is the act of doing something repeatedly or regularly, to improve the skill at doing it. It is the training of skills, (Yale, 2013) . Medical procedures and competencies required for health care are constantly changing with the advance in technology and medical science. Clinical skills labs have been established in medical training institutions as facilities for SBME. These are facilities that offer protected practice without jeopardizing patient care, (MEPI 2014) . Clinical skills are learned and practiced in the skills lab, under the observation of a teacher who provides feedback. The environment enables the learner to make errors and can repeat skills until proficiency. Learners are taught the skills, they then observe a demonstration of the same, they practice under guidance and then individual deliberate practice, (Omaswa, 2014)
Perception
According to an evaluation report by Suji et al (2009), Skills lab Expansion project was to address a priority need in Kenya and the improvement of training of mid-level health care workers. The evaluator's opinion was that the project has contributed to the improvement of training of health workers in Kenya especially in the 24 colleges where the project was implemented. About the first objective; improving training, the lecturers, students, NCK, COC all agreed that skills lab methodology had transformed the training of health workers in Kenya. The second specific objective was building human capacity. The skill lab methodology was integrated in the curricula, both for Nursing and Clinical Medicine. Training guides and procedure manuals had been developed and the objective structured clinical examination is being carried out in the campuses. The introduction of computers has exposed students to new information not found in the curricula and manuals. The use of internet, which is now available in most colleges, has improved learning. The report also revealed that MTC campuses participated in the project at different levels with regard to having the right equipment for implementation and the adequacy of resources. Based on their findings the team recommended that the SNACC report of 2008 remains viable as an exit strategy for future Skills lab and form a basis for further discussions; KMTC to consider establishing an organization or department to take over from SNACC; KMTC to institutionalize skills lab beyond integration in the curricula for sustainability; KMTC to explore ways of availing the skills lab methodology services to other institutions training health workers locally and internationally, scale up training in the Universities to improve training of health workers and raise income. The other recommendation was KMTC to ensure monitoring and evaluation of skills lab methodology so that skills lab facilities serve the purpose for which they were intended and not to be used as classrooms or stores. Although the project was successfully implemented, it was, and it is still uncertain on the way forward after the withdrawal of donor support as from 2010. There was no exit strategy, (Suji et al 2009).
According to Suji et al (2009) in the final report, there was a missing link between the skills lab project and the implementers at college management level. There was a feeling of lack of support from KMTC management, communication gap and lack of clear understanding of terms between the parties. There was a lapse in the coordination between activities of the project and KMTC campuses. This was contributed by high turn-over of KMTC staff at the headquarters. There was erosion of institutional memory and continuity of the project.
The third management challenge was lack of wider representation of project interests in the KMTC management. According to the report, crucial decisions regarding running of the colleges were made at the headquarters sometimes without much input from constituent colleges. It was also noted that major purchases are made by the head office and the procurement process causes delay in implementation.
A report by Boruet et al (2007) , two years after developing a Skill slab in Kenya Medical Training College from scratch and devising a curriculum appropriate to local conditions and probably the only one in East and Central Africa by then, they describes the tribulations and achievements of the project. In a poor country like Kenya, developing a Skill slab is a major undertaking. The fact that the methodology was new and the low-level teacher qualification further made the scenario more difficult. The team also presented some statistical evidence proving that students who acquired their practically clinical skills training before proceeding to the clinical area, performed better than their counter parts who never utilized the skills lab methodology. Initially skills lab methodology was not examinable and this posed a problem because it was not taken seriously.
Currently, the skills taught are examined under objective structured clinical examination (OSCE). However, not all skills are assessed in OSCE. According to Suji et al (2009) , students are taught by the teachers and Student facilitators (STUFACS). The STUFACS are trained in facilitation skills and they help other students to learn in the skills lab. Although the students felt that some teachers took advantage of STUFACS and miss lessons, they thought the methodology was great in building skills in communication with patients and in undertaking some procedures. During the skills lab session, the teacher first teaches the skill, explain the procedure to the learners, demonstrates the skill, allow students to actively participate, do return demonstration and then guided practice in groups of 6 to 8 students. The methodology is seen as intensive, initially resisted because the teachers felt it was extra task with no pay. They would offload most of the work on student facilitators, and would not even supervise the work. According to suji et al 2009, students felt neglected by the teachers, sometimes instructors left to guide the students were not competent. The teachers concurred with the students that they were over worked and overstretched because they were few and the work load was heavy.
A research carried out by Gordon et al (2009) , revealed the following; That simulation is highly accepted and increasingly demanded. For some learners, simulation may allow complex information to be understood and retained more efficiently than can occur with traditional methods. Moreover, the process outlined here suggests that simulation can be integrated into existing curricula of almost any medical school or teaching hospital in an efficient and cost-effective manner.
According to the study by Kimeu et al (2013) on innovative teaching methodologies focusing family planning and reproductive health service at KMTC Kitui Centre of excellency, in comparison to the classroom experience, both students and the faculty prefer a comprehensive approach to teaching and learning. The study revealed that eLearning material is sufficient; however, the opportunities for discussion and feedback sessions have been more beneficial in a classroom setting. A platform is yet to be established for online discussions. The upgrades within the skills lab enhanced FP/RH skills development by simulating clinical situations in the real world. Utilizing the mannequins, especially in distressed situations, exposes students to learning opportunities that previously only theoretically existed in the classroom settings. The use of skills lab results into improved performance in OSCE. According to the study carried out by Martineau, et al (2012) ; Medical students have trouble integrating the various components into clinical practice. In his presentation, the researcher proposes the integration of clinical skills teaching in a Problem-Based Learning (PBL) curriculum as a strategy to improve integration in practice.
A research by Takayesu et. al. 2010 that critically analyzed the experience of clinical clerkship students exposed to simulatorbased teaching, in order to better understand student perspectives on its utility. Students value experiential "practice without risk" and want more exposure to simulation. In this study, students thought that an integrated simulation exercise could help solidify knowledge across domains, foster critical thought and action, enhance technical-procedural skills, and promote effective teamwork and communication (Takayesu et. al 2010) .
A research conducted by MaGaghie et. al 2009 on critical review of simulation based medical education had a historical and contemporary research synthesis reported to inform the medical education community about 12 features and best practices of SBME: Feedback, Deliberate practice, Curriculum integration, Outcome measurement, Simulation fidelity, Skill acquisition and maintenance, Mastery learning, Transfer to practice, Team training, High-stakes testing; Instructor training, and Educational and professional context.
It was concluded that Development and research into SBME have grown and matured over the past 40 years on substantive and methodological grounds. It is believed that the impact and educational utility of SBME are likely to increase in the future. More thematic programs of researches are needed. Simulation-based medical education is a complex service intervention that needs to be planned and practiced with attention to organizational contexts (MacGaghie et. al 2009) . Suji et al (2009) found out that initially the KMTC students and teachers who were used to lecture method resisted the student centered learning since it involved more evaluation and contact time. However this has changed with time with students expressing support for the methodology, for helping them gain confidence. The skills laboratory methodology has improved the training.
According to Chege et al (2009) , in their study to assess the level of improvement in the quality of training. Students were asked to explain various concepts as used in the skills lab methodology and they exhibited in depth understanding of the concepts. The study confirmed improvement in training by comparing students who had gone through skills lab methodology with those who were not. According to the study graduates of skills lab consistently scored higher in all indicators of competence. Superior performance of skills lab -integrated curriculum graduates was most marked in technical skills, application of communication, critical thinking, clinical reasoning skills and professional values (Chege et al 2009) .
CHAPTER THREE
METHODS
Introduction
This chapter presents a detailed description of the selected research design. It describes what to be done and how it was done. It includes the design, study area, target population, sample size and sampling procedures, data collection, instrumentation and data analysis.
Research design
This study was a descriptive cross-sectional survey. The purpose of the cross-sectional survey research is to strive to focus on accurate description of situations (Best et al 2006) , (Kothari, 2004) . This study utilized the cross sectional survey design aimed at getting numeric descriptions of part of the KMTC population, adequacy of resources, practice, and perceptions applied in the skill slab and explained the events as they were. This design was justified for this study, because economically it was cost effective and enabled rapid data collection.
The study area
The study was conducted at Kenya Medical Training College. KMTC had 47 campuses distributed countrywide at the time of the study. 20 of which, train Clinical Medicine. However, seven campuses were involved in this study accounting for 30%. The seven campuses, were randomly selected. The results can be generalized because among the selected campuses, there are big and old (Nairobi); small and relatively young campuses (Homabay).
The study population
The study was conducted among Clinical Medicine students. These are paramedics on training whose upon graduation provide: curative, promotive, preventive and rehabilitative health care at all levels in Kenya. Skills lab methodology is integrated in the Clinical medicine curriculum. The population provided the information required by the researcher. At the time of the study, there were about 3420 Clinical Medicine students in the 20 campuses country wide, according to the Clinical officer's Council indexing data. However the numbers were not uniformly distributed in the campuses and not all students had been indexed. The researcher therefore used 50% as in an infinite population since there was no previous prevalence.
Sample size
For populations that are large, Cochran (1963) developed the equation to yield a representative sample size.
This equation is valid where n0 is the sample size, Z2 is the abscissa of the normal curve that cuts off an area α at the tails (1 -α equals the desired confidence level. The value for Z is found in statistical tables which contain the area under the normal curve. (1.96).
p is the estimated proportion of an attribute that is present in the population (50%).
The study took into account that there was a large population of students in the seven campuses that were selected. Therefore, it assumed p=.5 (maximum variability), and a 95% confidence level and ±5% precision.
e is the desired level of precision, q is 1-p. 
.1 Sampling Techniques
Nairobi KMTC was purposively selected because it is a national coordination center. Random sampling was used to select other campuses namely: Eldoret, Webuye, Kakamega, Kisumu, Homabay and Kisii. Stratified sampling was then used to select the different levels of students in second and third year. Each level was a stratum. Students in each stratum were randomly selected.
Sampling procedure
Each campus was given 50% questionnaires according to the student population as follows. Nairobi, Eldoret and Webuye were given 65 questionnaires each (15.4%). Kisumu 61 (14.4); Kakamega 56 (13.3), Kisii 60 (14.2%) and Homabay were given 50 questionnaires (11.8 %). Each class was allocated fifty percent of the questionnaires. The strata were the classes and gender. Pieces of papers written on yes and no, were folded and mixed. All students who picked yes filled the questionnaires.
Data collection methods
Self-administered structured questionnaires were used to collect data. Data is anything given as a fact on which a research inference will be based (Yuko et al 2011) . Questionnaires were the main tools for collecting data in this study. The researcher used drop and pick method and in some campuses through mail. The respondents filled the questionnaires at their own free time and pace.
Instrumentation
Self-made, Self-administered structured questionnaires were used in this study. Questionnaires are a collection of items to which a respondent is expected to react usually in writing (Yuko et al 2011) . Each item in the questionnaire is developed to address a specific objective or research question (Mugenda, 2003) . The questionnaire is suitable for this study because of its ability to collect a lot of information in a short period and the target population is large, literate and the information needed can be described in writing. The questionnaire was structured in various themes; the approaches (resources), skills lab setting and adequacy of resources were in tables and respondents ticked yes or no. Students' perception and self-evaluation on skill competence was on a likert scale of 5; strongly agree, agree, undecided, disagree and strongly disagree.
Validity and reliability
Validity refers to how well a test measures what it is purported to measure. The questionnaires were pre-tested at one clinical medicine campus, St. Mary's School of Clinical Medicine, which was not included in the study. This was done two weeks before the actual study. Students were randomly selected, 30 in third year and 30 in second year. 60 questionnaires were used in total. The researcher also discussed the questionnaire with supervisors and peers. After the discussions and pre testing, the data collection instruments were adjusted appropriately in order to enhance the validity and reliability of the data collected. This was done by removing troublesome words in the tool as well as removing ambiguous statements. Only statements that were in line with objectives were presented.
For Quality control, the student respondents were randomized and assured of confidentiality. Data was collected and analysed by the investigator to minimize errors caused by different investigators. Completed questionnaires remained in the custody of the investigator. The personal laptop used to store and analyse data was password protected. Compact discs, flash discs and hard copies of all documents were safely stored by the investigator.
Data analysis
All responses were edited and coded as per the various themes before data entry. The data was then entered on an SPSS Version 19 and was analyzed using statistical Analysis System (SAS'') version 8.2. Frequencies were calculated to establish the percentages in each category; that is the approaches, availability of resources, students' views on skills lab, and self -evaluation of students' clinical competence. Chi square, ODDS Ratio and P value was determined on students' personal characteristics, approaches applied, clinical skills learning resource setting, students' views (independent variables) and students' self-evaluation on clinical skills competence (dependent variable). The independent variables and the dependent variable were tested for level of statistical significance. After analysis, data was summarized and presented in form of frequency tables, percentages and bar graph.
Assumptions
The researcher assumed that all colleges training Clinical Medicine have a functional skills lab and the teachers were trained in skills lab methodology. Skills lab methodology was integrated into Clinical Medicine curricular therefore applies to all the students in Clinical Medicine. The terms used in the questionnaire were familiar to students.
12 Limitations
Not all KMTC campuses were involved in the study. The first year students had not passed through all the Skills and OSCE and therefore left out in this study. There was no time to fill the questionnaire.
Delimitations
Only 2nd year and 3rd year students were selected. Questionnaires were given for the respondents to fill at their own time. Unfamiliar terms were clarified.
Ethical considerations
The researcher sought and was granted approval by the Ethics and Review Committee (IREC) at Moi University and KMTC research committee, before commencing data collection. The purpose of the study was fully explained to the respondents who then agreed to participate in the study. They were assured that all information would be treated with confidentiality. Questions were framed in a manner that was non-judgmental and non-intrusive into one's personal life and Participants remained anonymous.
CHAPTER FIVE
DISCUSSION
Introduction
This chapter deals with discussion of data findings as per the objectives . This study determined the innovative application of skills laboratory methodology for effective teaching of Clinical Medicine at KMTC.
The first objective determined approaches applied in clinical skills laboratory
According to Okuda et al 2009; a study on the utility of simulation in medical education revealed that simulation based training led to clinical improvement. The study showed that residents trained on simulators were more likely to adhere to the advanced cardiac life support protocol. The principle of simulation is to provide the learners with the opportunity to deliberate practice. Simple low fidelity synthetic models provide partial skill training. The high fidelity virtual reality screen-based simulator has increased the role of simulation and is in tandem with current technology. They provide a stimulating environment for learning. Simulation is a reliable tool for assessment. This is in agreement with this study, however, the approaches used are for basic partial skill training contrary to the evidence that; high fidelity type with virtual reality screen -based simulators with full time faculties and instructors provide a stimulating environment for learning and effective performance by the students according to Akaike 2012.
Availability and adequacy of resources
Skills laboratory learning resources include the infrastructure, equipment, teachers, and general learning environment that enable learning of skills required. There are skills laboratory requirements for Clinical Medicine curriculum at all levels of learning according to Skills Laboratory National Coordination Centre (SNACC, 2008) . They include both small and large equipment. A standard skills laboratory is one that provides facility for the particular skill to be learned, and students can learn and practice the skills at their own time and as long as they wish until mastery of the skill. In this study, the skills laboratory is not always available for use at will. According to Saudi et, al 2003 , skills laboratory helps to ensure that all students have the necessary learning opportunities and appropriate assessment and feedback before approaching real patient. However in this study majority of the students (79.5%) said the frequency and variety of sessions were not enough and the time was a challenge. A study done by intra Health RESPOND project report concluded that KMTC Skills labs are not adequately prepared to provide adequate opportunities for students' practice. (Abdulmohsen 2007) . This study agrees with the above, because according to the recommendations by the SNACC team 2008, the skills laboratory should provide the necessary facilities for learning skills at all levels, thus first year through to third year.
The practice
The basic skills include history taking, physical examination, nursing skills and resuscitation. The advanced skills are examination of the newborn, gynecological examination, surgical procedures, neurological examination, catheterization and lumbar puncture among others. However this study revealed that the CSLs can only provide the facility for students to learn few basic skills. The students at level two and three are able to perform only the basic skills (75.6%). In their end evaluation report -VVOB-KMTC Skills lab expansion project, Suji et al (2009) , found out that KMTC skills lab infrastructure was not adequate and maintenance was poor. Some colleges had torn manikins and others were stocked in boxes and cupboards due to lack of space. This scenario seems to be the same up to date. According to Martineau et al (2012) , integration of clinical skills in a problem based curriculum is a promising strategy to meet the high standards required of Clinical Medicine practice. Skills trained in the clinical skills lab can be vertically or horizontally be integrated with Problem Based learning modules.
Students' perceptions on skills laboratory training
According to Gordon et al (2009) , simulation is highly accepted and increasingly demanded in medical education. For some learners, it allows complex information to be understood and be retained more efficiently than can occur in the traditional methods. This study agrees with the above report as in the views that, Skills laboratory methodology was found to be very useful (98%) for skill training in a safe stimulating environment and feedback is immediate. The students strongly agreed that it enhances good communication skills, teamwork, self-directed learning, clinical reasoning and professionalism.
According to a study by Johannesson (2012) on learning procedural skills through simulation in health care education; from an educational perspective, variation, realism, feedback and reflection were seen as valuable features to be aware of in organizing curricula with simulators. Providing a safe environment, giving repeated practice, ensuring active and independent learning, using interactive multimedia, and providing a simulation tool that is easy to use were factors to take into account in organizing the curricula. This study shows that the skills lab is not adequate and equipped for variety and providing repeated practice for students.
According to Takayesu et. al (2010) , in a study on critical analysis for the experience of clinical clerkship, Students value experiential "practice without risk" and want more exposure to simulation. In their study, students thought that an integrated simulation exercise could help solidify knowledge across domains, foster critical thought and action, enhance technicalprocedural skills, and promote effective teamwork and communication (Takayesu et. al 2010) . This study agrees with the above, the students agreed that learning skills together in a skills lab enhances team work, communication skills clinical reasoning and professionalism.
Relationship between resources for skills training and clinical competence
According to Akaike 2012, Educational resources such as the innovative approaches, instructors and teachers as professionals in clinical skills, the skills lab setting; influence the effectiveness of skills laboratory training.
This study echoes the above sentiments. Skill performance in this study was assessed by students self -evaluation on basic and advanced skills which they had learned in the skills laboratory. Adequacy of resources, opportunities and variety of experience had a statistically significant association with clinical skill competence (OR: 2.3; 95%CI 1.1-4.7; P 0.03). Those who had adequate resources and opportunities were likely to achieve clinical competence. An assessment report on the Kenya medical training college pre-service training on permanent methods of contraception in 2012 by the RESPOND project, carried out at 12 KMTC campuses revealed that the skills labs are not able to provide sufficient practice for students. Some campuses had no functional skills lab; some were in poor state of maintenance; too small for the large number of students being trained and were ill-equipped for instruction. According to Hilton et al 2005 study on Enhancing effectiveness of teaching and learning, preparation, time and resources influence clinical competence. This study agrees with the above conclusions. The skills labs are small, with inadequate equipment; time and variety of sessions were not enough.
CHAPTER SIX
CONCLUSIONS AND RECOMMENDATIONS
According to this study, Clinical skills laboratory methodology is not effectively applied at Kenya Medical Training College. In the first objective, the study determined approaches applied in clinical teaching. simulated patients and low fidelity plastic models, dummies and manikins for basic partial skill training are the common approaches applied; few resources are available but not adequate.Skills laboratory methodology was found to be useful for the programme. However, there is need for standardization and administrative support. The fourth objective was to establish relationships between resources and skill competence. There is a statistical significant relationship between availability of resources and students skill competence.
Recommendations
The Kenya Medical Training College management, to avail a variety of approaches including high fidelity simulators and move in tandem with technology for effective skills teaching, should ensure availability and adequacy of resources and these are: proper infrastructure, enough space as per the number of students, enough equipment and maintenance and train the teachers and skills laboratory technicians.
The clinical Officers' Council to ensure Organizations training Clinical Medicine, to equip the skills laboratory with current, modern, up to date equipment that will enhance effective teaching.
The policy makers and stakeholders to review the curriculum and ensure that there is enough time for skills training.
The KMTC management to involve the stakeholders in planning and fully support skills laboratory. Establishment of Centre's of excellence is recommended and encourage benchmarking.
The Clinical Officers Council in its mandate for accreditation and other policy makers to reinforce standards through surveillance and monitoring and evaluation.
More studies are encouraged on the impact of skills laboratory training on health services. 
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